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In re application of 



IN THE UNIT ED STATES PATENT AND TRADEMARK OFFICE 

Group Art Unit 1 752 _ 

OF 



AUG 1 7 2004 



Wenjie Li et al. 

Serial No. : 09/886,428 

Filed: June 21, 2001 

Title: RESIST COMPOSITIONS WITH 
POLYMERS HAVING 2-CYANO 
ACRYLIC MONOMER 



April 9, 2003 
Examiner Barbara Lee Gilliam 



IBM Corporation 
Dept. 18G/Bldg, 300-482 
2070 Route 52 
Hopewell Junction, NY 
12533-6631 



Declaration under 37 CFR 1 .131 



We, the undersigned, hereby declare as follows: 



1 . We are the joint inventors in the above identified patent application. 

2. We have read and understood the patent application including claims 1 -1 6 
currently pending in the application as of April 9, 2003. 

3. Prior to May 1 1 , 2001 , we conceived and reduced to practice of the idea for at 
least one embodiment of the invention tor forming a resist composition 
comprising (a) an imaging polymer, and (b) a radiation sensitive acid generator, 
said imaging polymer comprising cyano-modified acrylic monomer units 
comprising an acrylic moiety with a cyano group pendant therefrom. 

4. The above mentioned conception and reduction to practice is evidenced by the 
attached exhibits 1-3 which are invention disclosures prepared prior to May 1 1 , 
2001 to document the activity. The above mentioned conception and reduction 
to practice is further evidenced by the attached exhibits 4-6. 

5. All the blocked out dates on exhibits 1 -6 are prior to May 1 1 , 2001 
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On page 2 of exhibits 1-3, the benefits of using polymers containing 
cyano-modified acrylic monomers are disclosed on page 2, under items 1 and 2 
of the main idea section. 



7. Exhibit 4 shows laboratory notebook entries prior to May 1 1 , 2001 documenting 
synthesis of resist polymers WJL-1 through WJL-5 containing cyano-modified 
acrylic monomer units comprising an acrylic moiety with a cyano group pendant 
therefrom. 

8. Exhibit 5 shows formulation sheet dated prior to May 1 1 , 2001 for resist F801 
containing polymer WJL-1 of Exhibit 4. 

9. Exhibit 6 shows formulation log printout indicating exposure of resist composition 
F801 prior to May 11, 2001 . 



1 0. We hereby declare that all statements made herein of our own knowledge are 
true and that all statements made on information or belief are believed to be 
true; and further that willful false statements and the like so made are punishable 
by fine or imprisonment, or both, under Section 1001 or Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of 
the application or any patent issued thereon. 




_ W?M 

Wenjie Li Date 




Padhkara Rao Varanasi 1 Date 
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Disclosure RSa-« t 

Prepared for and/or by an IBM Attorney - IBM Confidential 

Created By: WenjieU Created On: r » 10:52**°*** 
Ust Modified By: HBda Hemlefn Last modified On: . 



03:48:15 PM 



Requited fiefcfe are mariced with the asterisk ( ) and must be CBed to to complete tf* form . 



Hi 



Polymers and photoresist compositions for optical lithography 
Summary 



[status 


Uocter Evaluation 


ji Processing Location 


RS 


S Functional Ama 


ZZDKFOOe ^ DAVARI/Hcffcion: Photoresist 


j Attorney/Patent 


Steven to^tta/FishkfltrtBM 


{Professional 




IDT Team 


Wayne AfoeattfFfetftOTBM 


Submitted Dale 


02^13 PM EST 


Owning 


MD 


DMsfon 




Incenthre Program 


jlab 


Technofog^Codo 


101*11 

wtjn^i' - — ■ — — ' . — ~- 


IPVT Score 


toPYT score has been cafcufcte^^ 



Inventors with a Bluo Pages entry 

Inventors: Wenjfe LVHshkflTOM, Pushfcwa Rao VaramsVFfcrWnBM 



> HWenjJe 


2A3409 


29/LRLA 


53^4089 


Vafanasf. Pushkara Ban 


Pushkara Baa Varanasf 


WA 


N/A 


KM 





> denotes primary contact 

Inventors without a Blue Pages entry 



PushkaraRaoVaranasi 
Serial Number : 808985 Company : IBM 
Citizenof:U$ 
'E-Mail : 

Business Address: 

Business Phone : 
HomeAdttess: 
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. ^mersandphotort w-rtposaions for optical ethography - continued k • 

IDT Selection 



IDT Team: 


Attorney/Patent Professional; 


Wayne Moreau/Ffehkfll/IBM 


Steven Capefla/FTshkiMBM 


Response Due to IP&L : 




♦Main Idea 





1 . Describe your Invention, stating the problem solved (if appropriate), and indicating the advantages of 
using the invention. 

A photoresist composition comprising a radiation-sensitive add generator and a copolymer comprising a 
cyclic olefin as the first monomer and an olefin with two electrorvwitbdrawing groups as the second 
monomer, wherein the second monomer unit has the structural formula (I): 



R 

2 , wherein both Rt and R2 are etectrprvwJthdrawIng groups such as cyano (-CN), ester 
(-COOR), nitro (-N02), sulphone (-S02R), or fluoronaled alkyt groups ect Rt and R2 could be same or 
different Olefin with two etectron^withdrawing groups will c^polymcrtte with cyclic olefins. The resulting 
copolymer witt have good shetHffe, good mechanicai properties, and good etch resistance. 

2. How does the invention solve the problem or achieve an advantage^ description of -the Invention', 
including figures Wine as appropriate)? 

Mafefc anhydride (MA) has to be used to form a charge-transfer complex with a cyclic olefin In order for 
the cydfc olefin to polymerize by free radical polymerization andfor co-pofymerize wftfi (meth)acryiato 
moromers* However, this system generally exhibits sheif^fe Issues such as imdersfrabfe thinning In the 
unexposed region dUe to MA hydrolysis. Another disadvantage b that the cydfc otefln-MA system normally 
has a very high glass transition temperature HQ) due to the r^ polymer backbone, and ft te not good for 
high baiting process (annealing concept) which prevents airbone contamination of resfet film and shows 
good PEB delay effect Cyclic olefins are able to co-polymerize with olefins containing 
electron-withdrawing groups (formula (0), eliminating the need of using MA. As a result the copolymer has 
better shelf-life and more desired mechanical properties such as Tg. In the mean time f the polymer stiB 
has good etch resistance. 

3. If the same advantage or problem has been identified by others (hsktefoutsWe IBM), how have those 
others solved it and does your solution differ and why is ft better? 

4. If the invention is implemented in a product or prototype, include technfcal details, purpose, disclosure 
details to others and the date of that implementation. 

•Critical Questions (Questions M must be answered In English) 



'Question 1 

On what date was the invention workable? "lease format the date as MM/DD/YYYY 
{Wortabje jneans Le. when y ou know that your de^nw1[^jyeffe pr oblem) 



I — „ ~ J 



pa 9s2 IBM Confidential -v.;- r^r-v/m 
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PKrfymasandphcitort ^.uposrtions tor optical lithography - comintxxJ 



^Question 2 CTvS" 

Is there any planned or aaual pubfcation or disclosure of your invention to anyone outside 
IBM? 



If yes, Enter the name of each pubBcatfon or patent and the date published below, 
ftMcation/Paienc 
Data Published Of Issued: 



Are you aware of any pubBcattons, products or patents that relate to this invention? O Yes 

• no 



If yes, Enter the name of each publication or patent and the date published below* 

FttfcafionFatent: 
Date FWfehetf or issued: 



*Questfon3 OYes 
Has the subject matter of the invention or a product incorporating the invention been sold, * 140 
used Internally in manufacturing, announced for sate, or Included In a proposal? 



Is a sale, use in manufactadng, prtxfud announcement, or proposal planned? O Yes 

. . • No 



If Yes, Identify the product if known and irxfcate the date or planned date of sale, announcements, or 
proposal and to whom the sale, announcement or proposal has been or wilt be made. 

Product 
Vtatonfftofeasec 
GocfeNamee 
Date: 
To Whom: 

tfmore tfgg one, use cut and paste ar^appe^^ne^ssary jh the field provided. 



r Question 4 Oybs 
jWas the sut^mauer of yow Invention or a p^ 

f pubfe, outside IBM or in the presence of norHBMers? 

1 If yes, give a date. Please format the date as MM/DO/yyyY ~ 



*Questk>n5 Ores 
Have you ever discussed your Invention with others not employed at IBM? * n° 



If yes, Identify Individuals and date discussed Fill fn the text area with the following Information, the 
names of the Individuals, the employer, date discussed, under CDA, and CDA #. 



'Question 6 " ~ O Ye$ 

Was the Invention, in any way, started or developed under a government contract or 6 no 

PTC*** 7 Om 



If Yes, enter the contract number 



sure 



S *Questfott7 O Yes 

1 Was the Invention made in the course of any alliance, joint development or other contract £ 

Jachvitfes? O Not Sure 
f If Yes, enter the following: 



r 



Jten^^fen^^ft^ror^rt^^^^ 



Pa 9 e3 IBM Confidential . ^>a*. 
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yrners and photon ^.riposiPons for optfcaJ lithography - contained 



P. 14/38 





Contract id number 






Relationship contact name 




Relationship contact E-mail 




Relationship c^^jjhom 





Question 8 OYes 

Have you, or any of the other Inventors, submitted this same intention enclosure or similar • No 
invention disclosure previously? 



If Yes, please provide dfectosur© number befow: 



Questions Ores 

[Are you, or any of the other inventors, aware of any related inventions disclosures submitted * 
icy anyone in IBM previously? 



flf Yes. please provfcfe the docket or cfisdosure number or any other identifying Information below: 



iQuestionio ■-- 
jnSS^I^^^^^ ****** * C0mpeta ^ ,nventfon * * f *b type? Check an that apply: 

H Manufacturers of woftetafcn$ 
'Manufacturer* of PCs 

"7 Dev^pe^DTopwt^ systems 
jD Develop** <rf nofcirortd^ software 

nrnteo^^sofofeopfuvftfws 
IsofvfceprovWors 



Question 11 



If the tnvenfion relates to a product or service that is outside the scope of your business uniL dense 



mf^ , ^ T ^J^ < ^" <hte m * 1,8 «* Senior and attorney to assist with the evalu 

{JJjBJ* Value tool can be used by the inventus) to datenrtfne the potentS Scens tng vatoXuT 

No PVT score has been calculated. To calculate a PVT score, press the 'Calculate' button. 
Market 

What Is the anticipated annual market size (In dollars) that win be captured by your Invention? 
CLAIMS 

Question 1 - How new is the technical field? 

Pa9 ° 4 IBM Confidential r' 7-49:39 AM 
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Polymers and photon ^positions for opt^ , -i 



Question 2 - How central is the Invention to the produces) which might be expected to contain the 
invention? 

Question 3 - What is the scope oftha claim? 



PORTFOLIO NEED 

What are the portfolio needs in the area of your invention? 



EXPLOITATION & ENFORCEMENT 

Question 1 * How easily can the use of the invention by a competitor be detected? 
Question 2- How easfly can the use of the invention be avoided by a conpetftor? 



BUSINESS VALUE 

Question 1 - What percentage of the companies producing products In the field of this invention might use 
this Invention? 

Question 2 - What fe tho value of thfe patent to current or anticipated Alliance Activity between IBM and 
other companies? 

Question 3 -What is the value of thfe 
between IBM and other companies? 

Question 4 - Does it result in prestige to IBM? 
Post Disclosure Text & Drawings 

Enter any additional information relating to this disclosure below: 



(torn Revised i #17/97) 



p *9e5 IBM Confidential 1 49:39 AM 
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Disclosure FY, — — «. 

P^pancd for and/or by anBM Attorney - IBM Confidential 



1 



Summary 

(Status 



Under EVafuatfOfi 



I ~ UAYAKVHBffi 



iDTfeam 




1^06*8 FM EST 



tow ~ — - g - , j 



Inventors with a Blue Pages entry 
Inventois: f§m imswtmu, r^am VaranasVnshldMeM 




> denotes primary contact 
Inventors without a Blue Pages entry 

PusWara Rao VaranasJ 



Busies? Phono; 
Honw Address; 



•DT Selection 
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jlDTTeam: 



1™^!?*!^^ : Attomcy/Pateot Professional: — 

Response Due to IP&L ; ~ "~ " 

'Main fdea 

Jenvafco contain an a<*Uabfe gr0 aTa? «2 ^^T^ 9 9fOUps ™* * ^oneof 
the structural formula (I): 9™P as me second monomer, wherein the second monomer unit tZ 

/Ri 

R 

(-COOR), " WN^^T^^n^^^ as cyano <-CN). ester 

also contains an acid^k^o g^^^'o"^^^ 1 ' • ^orbothRI andR2 

ele^ron-withdrawing groups vrt^^ different. Olefin with two 

monomer Howe^^S S^ffi'SSL^ <50 ^™^« wi * (meth)aaX 
unexposed region due to MA hvSoESX?^ ^f^** ,ssues ^ as imdersirabte thffi ^ the 

h^»teto,g process (annealing coiE*^^ and it Is not goodfo/ 

good PEBde/ay effect Cydfc clef^S SoS^f^ contamfnation of resist film andtnows 
efectrc^witJxirawing groups {formu^ ?S l^t^Z^™™ 0,Gfins coaming 

aM^SS^S^SSSSSS^Z? <* M4. As a re^ the copotyme, has 
has good etch resistance. "»ecnanjca! property such as Tg. in the mean time, the pofyrnar still 

^^^Z^^J^tS? IBM), how have those 

•CWicJ OMsUona (Ooestlona 1-9 „„s, arawercd ,„ Et ^ lish) 



.On what date was the rovention worfcahL*? h . 



|thg problem) 

pQuestion 2 ~ ~~ " ~ 



1 

i 
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P. 18/38 



Isttere any planned or actual publication or disclosure of your invertton to anyone outside •»> 


^SSpSmt 8 03016 °* e3Cfl P uW,ca,ton or Pat^ and the date published below. 
Dale Published cr Issued: 




Are you aware of any publications, products or patents that relate to this invention? " 


Ores 
• no 


JLSSS^ plication or patent and the date published betow. " 
DafrftMshad or Issued: 

v , ■ ■ ■■ 1 . . . V| _ J - 




^uesttor.3 0yes ~n 

hS&SP matter of tha invention ore product incorporating the invention been sold • "° 
used mtemaliy in manufactudnn. announced forsata, or Included in a djuoxS? 


e a saie, use m manirtacturing, product announcement or proposal planned? 


OYes 
• No 


a^ t a vZ^tS ' T" P^d data of sale, announcements, or 
proposal and to whom the sate, announcement or proposal has been or will be made. 

CcxfoMamoc 
Date: 
ToWhonx 

than one, use cut^pas^ j 


u — ■ 

Question 4 

[Wyes, givea date. Please format tfre date as MM/DQ/YYYY 


OVe* 
#No 


p 7 "" ~' _. 1 

[ Question 5 

Have you ever discussed your invention with others not emoloved at IBM? 


• No 


^s'oTSS m "If 16X1 W** information,!*, 1 

names or the mdiwduab, the employer, date discussed, under CDA, and CDA#. 




wue&uoo b — 

the invention, fn any way, started or developed under a government contract or 


• No 

O Not sure 


Question 7 

invention mad* in the course of any alGance, joint development or other contract 
If Yes. enter the following: 


• No 

O Not SW& ; 


— . ^ Name of Alliance, Contractor or Joint Developer 
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^ ocxrposmons tor opfiool n fhogrtipny - continued 



"Contract iffhum ber 

jfotationship contact name 



Relationship contact 1 




Question 8 



pres. pfease provxJe disclosure number below: ~ 



*Questior»9 



-^Xtv^^' SWare ° f ^ submitted^ 



_ infonmation below: 

Question 10 




QEEZEEL'ZZ: e *"*"° ""O™ ** h"*-.* ms ^ Cheek alt thai apply. 

0» 'Mgnufecturws of PC*^ 

|LJ grated solWton p«>vide^ 
jU Service provider 



f 

[Photoresist manufectumrs 



Question 11 



ago^evahmtfon^^Sf M ^" (S> W ^ du ^ s >^'BM that you thfrA^uld^ 



invention.) ""^"(s) to dctcnm.ne the potential ficensing value of your 

Market 

What fs the anfcipated annual marfce, size (in dollar) that wifl be captured by your invention? 
CLAIMS 

Quesfion 1 - How new fe the technical field? 
Page 4 

JRM rVinfirlart^i 
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invention? 

°° eStion 3 * What is the scope of the claim? 
EQgEFDjjaHEEB 

^^^po^r^edsiht^areaofyourin^n^? 

^^.^^^^^^^^^^^^ 
BUSIMESftWIiiic 

Questten 4 - Does » result ^ preslfee to |BM? 
Post Disclosure Text & Drawings 



fdfedosure below: 
(Form Revfead W/ftj) : ~ — . 
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Disclosure FIS8 " ~ „ . — — 

Pvpared for ar^ar by an IBM Atcor.^ 3M c^fjd^fial 

E^^"^" Created On; 11:57-38 am 

Ust Modified By, HfJdaHelntein Ust Modified Onl 



11:18:35 AM 




Summary 



[status 
Processing Location fis^ 



Under Evaluation 



Functional Area 



Attorney/Patent 
Professional 

[TOT Team 



Submitted Date 



Wayne Woceaii/Rshkfll/IBM 



Owning 
Division 



MO 



|Lat> 



TechnotogyQade iotji 



No FVT score has boon ^ateutatadLTo catenate a FV T score. 



press tfie'Cataitate' button. 



fnventors with a Blue Pages entry 
Inventors: UteMmBto 




> denotes primary contact 



Inventors without a Blue Pages entry 



Pushfcara Rao Varanasf 
Seri^f Number; 608935 
Citizen ol: US 
E-Mail: 

Business Address: 

Business phone: 
Nofne Address ; 



Company: IBM 



IDT Selection 
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Wayne More au/Ffehkffl/iRM | Aitomeyypatent Professionarf ~ — — i 

' jlSteven Capena/TsnfaiMBM j 

Response Due to IP&L : . - : , " ' 

'Main idea 

hasltaaructaaiiomubj,; ' 8 <wt»l»..cciid monomer. second monomerunil 




ateocort^nsapolaritj^^^^ Rt , R2.o, both R1 and R2 

<>^l^t»onega 1 h% ggg^tf^^"^gj^g^g ^groMP having a heteioatom with 

*N*fil* good mechanical P^rS^S^^S^^ ^ COp °^ er ^ good 

high baking process (annealing co^O vrfrich nn^Si^J^ P ^ mef bad<bone - and it is not good for 
good PEB delay effect Cycfc^e^S ^^^S^^^ ti0n - *■ 
efectron-wfthdrawing grows fforrnufe n» ^ ^Pohwenze with olefins containing 
^rsha^fe "dTESS^^ * ■ A *e copolymer ha, 

has good etch resistance. properties such as Tg. In the mean time, the polymer stiB 

•Crtlicar Q» 5Uoos ( Qlresfons H-l! _ 



' 'Question 1 



On what date was the invention workabte? di** * . . 




Page 2 
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1 PWymers and photoresfercor 



T'posmonsfof optical flbography- 



conflnued 



Question 2 



latere any planned or actual pobficaifon or disclosure of your 
If yes. Enter the name of each publication 



Pi-WicaSotVRatont 



'CTy« 

invention to anyone outside 
or patent and the date published below. " 



name of each pubficatbn" or patent and the data pubKshidl^ 



• No 




*Questfon3 

Has the subject matter of the invention 



No 



'"^g g asgSg o 



Yes 
Mo 



{VwstofVReteasa: 

j Data; 
I TpWhom: 

J tf more than one, use cut and pasts and flpP *nH 



asneces$afyintheflefdpitnfided 



Question 4 ^ - — — — -™. . 



Lgs MM/DDTirYYY 



} Questions 



OYes 
~ No 



names 



the 



•Question 6 



jW^the invention, in any way, started or developed under a 
j»t Yes, enter tfte co ntract mnrrfw " — 



government contract or 



Ore* 
• No 

O Not sura 



J 



, Question? — ^ . 

If Yes, enter the following: - UNotsure 



.Name prAtt^^toctor orJoint Developer 
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^Relationship contact name 



/^Question 8 - . - 

j Have you, or any of the other inventors 2 Ves 

hnve»«^ submitted ih* same invention closure or similar #N ° 

P^P^*P^^ — — — 



^Questions ~ " — " — " ^ 




<uj Manotacftireisol worts 
MManiifactarereolPCft 

JLJ Developers of operant* systems 

jUServicsprovWets 
Ipho^^manufectirera 



i 



j" the invention relates to a product or . = ^ 

•ecommeixl IBM business SjBMteStoSir! SSf f**" of *> ur business unit, ptease 
j^^uafcn of your iSXn. ^ °' ■"**"■» wfthfri IBM that you think«^Lkte 

invention.) ' •ven»n.sj to doterniine the potential licensing value of your 



CLAIMS 

Question 1- How new is the technical field? - 

Question 2 - How central is the invention to the product) which ^ ^ 
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